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Leaf material and callus cultures of Schlechterina mitostemma-
toides (Passifioraceae), an endangered species from northern 
KwaZulu-Natal, was screened for cyanogenic glycosides. Both 
leaf and callus material tested positive. Extracts from both sources 
were further investigated by th in-layer chromatography. This indi-
cated that the callus cu lture produced the same cyanogenic com-
pound as the intact plant. 
Blaarmalerial en kal luskulture van SchJechterina mitostemma-
toides (Passifloraceae). 'n bedreigde spesie van die noordelike 
dee! van KwaZulu-Natal, is ondersoek vir sianoglikosiede. Beide 
blaar- en kallusmaterial het positief getoets. Ekslrakte van die twee 
bronne is verder ondersoek met behulp van dunlaagchromato-
grafia. Oit het getoon dat ka!luskulture dieselfde sianoglikosied as 
die plant geproduseer het. 
Keywords: Callus cultu re , cyanogenic glycosides, Passiflor-
aceae, Schlechterina mitostemmatoides, thin-layer chromato-
graphy 
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SchleClerina milostemmacoides Harms (Passifioraceae) is a 
creeper growing in the coastal forests of northern Zululand and 
Mozambiq ue. The Zulu name for the species is Mhlalanyosi and 
the plan! is used for cleansing steam baths . It is reported to be a 
favourite food plant for elephants. As S. milOstemmatoides is 
now scarce in the wild, efforts to micropropagate the plant by in 
vitro culture were undertaken. h is well known that many mem-
bers of the Passifloraceae con tain cyanogenic glycosides (Russell 
& Reay 1971; Siegler 1977. Adsersen er al. 1993) but S. milO· 
slemma/aides has never been investigated for cyanogenesis. Leaf 
and callus material were therefore screened in this study for cya-
nogen ic compounds. 
Callus culture of S. milaslemmalOides was initiated from juve-
nile leaves which had been surface sterilized for 10 min in 3.5% 
NaOCl. The explants were placed on Murashige and Skoog 
medium supplemented with 3% sucrose, 100 mg I-I myo-inositol, 
I mg I'] NAA and I mg I'] BA, at a pH af 5.8, far the induction af 
callu s. This medium was also used for maintenance of the callus 
and the cultures were kept in the light at 26°C. 
Two tes ts that detect cyanide release from cyanogenic glyco-
sides were used to screen leaf and callus material for the pres-
ence of these compounds. Fresh leaf (50 mg) and callus material 
(500 mg) were transferred to 25-ml Erlenmeyer fl asks . In order 
to break down cyanogenic glycosides , and thereby release cya-
nide, 100 ~ I of 0.1 mg I-I J3-glucosidase or 1 ml chloroform was 
added to the flasks. Chloroform breaks the cell walls, releasing 
cyanogenic glycosidcs, which come into contact with any gJy-
cosidases stored in other cells. Amygdalin (0 .01 mg and 0.1 mg) 
in aqueous soluti on was used as a standard . Controls contained 
either I ml chloroform or 100 !J.1 of the J3-glucosidase solution. 
Strips of sodium picrate paper (Whatman no. 1 filter paper 
dipped in a solution of 5 g sodium carbonate, 0.5 g picriC acid 
and 100 ml water, and dried) were hung in the closed flasks . 
After 30 min, the strips in the fl asks containing the amygdalin 
standard as well as leaf and callus material turned reddish-brown, 
indicating the presence of cyanide, whereas the controls 
remained unchanged. 
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Figure 1 Thin-layer chromatograms of extracts from leaf and callus cultures of S. mitos/emmatoides. Cyanide released from the cyanogenic 
glycosides was detected by sandwiching TLC plates with picrate paper. Cyanide bands on the picrate paper corresponding to the TLC chroma-
tograms arc mdicated in the cyanide lane. Amygdalin was used as standard (ST). Colours in the chromatogram: B: brown. BL: blue, BLW: 
blu ish-white, BW: brownish· white, GP: greyish-purple, 0: orange. P: purp le, PK: pink, R: red. W: white, Y: yellow. 
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A second test was performed similarly. using different lcst 
strips. These strips were prepared by dipping Whatman no . 1 fil· 
lef paper frrstly into a solution of 1 mg mI' ) guaia gum in ethanol. 
drying, and then into 0.1 mg mi-' Cu504 • Strips in flasks contain· 
iog the amygdalin standard, leaf and callus material turned prus· 
sian blue in col OUT, indicating the presence of cyanide . The guaia 
gum control strips did not change colour. 
To investigate the chromatographic propert ies of the cyano-
genic glycoside(s) present in the leaf and callus material. leaves 
and callus were extracted for cyanogenic gJycosides. Callus (2 g) 
or fresh leaf material (150 mg) were cut into small pieces and 
boiled in 80% ethanol for 5 min. The extracts were cooled, ftl~ 
{ered and the filtrates dried in vacuo. The residues were redis~ 
solved in eluent and applied to Merck Silica 60 F254 TLC plates. 
Only one-third of the leaf extract was applied, whereas all of the 
callus extract was used. Amygdalin (5 ~g) was used as standard. 
The TLC plates were developed (one ascent) using ethyl ace-
tate:acetone:chlorofonn:methanol: water (40:30: 12: 1 0:8) (Brimer 
el at. 1983). To detect the cyanogenic comJXJunds, the TLC 
plates were sandwiched by a modified method from Tantisewie 
el al. (1969). The plate was sprayed with 0. 1 mg mi" D-glucosi-
dase . A piece of synthetic net fabric and a sheet of sodium 
picrate paper was immediately layered on the TLC plate, fol-
lowed by a glass plate. The edges were taped and the sandwich 
placed in an oven at 35°C. After 90 min . a distinct reddish-brown 
band was visible on the sodium picrate paper in both the leaf and 
callus culture lane, as well as a reddish~brown spot for the sland-
ard, amygdalin (Figure 1). The cyanide bands in both samples 
occurred at Rr 0.8 . They did not co~chromatograph with any of 
the bands detected under UV light at either 254 nm or 366 nm. 
This indicates that the callus culture probably produced the same 
cyanogenic compound(s) as the intact plant. 
There is only one other known report on the production of cya~ 
nogenic compounds in cell cultures (Hosel el ai. 1985), where 
these compounds of an unknown structure were produced and 
accumulated in osmotically stressed cell cultures of Eschscholt-
zia californica. However. they were not identical to the cyano~ 
gen ic glycosides of the intact plant and were only produced when 
the cultures were under stress. Islock el ai. (1990) established a 
cell culture of Phaseolus lunatus from highly cyanogenic seed~ 
lings. The callus cells were free of cyanogenic glycosides, bu t 
the callus maintained enzyme activity of several of the enzymes 
involved with cyanogenic glycosides. Our study appears to be the 
flrst report where cyanogenic glycoside(s) similar to those pro-
duced in the intact plant were apparently synthesized in a callus 
culture. 
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Plant-derived smoke and seed 
germination: is all smoke good smoke? 
That is the burning question 
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Smoke derived from burning a natural mixture of plant species 
stimulates the germination of seed from a wide range of plants. It 
is not known, however, whether smoke derived from individual 
species is equally effective in promoting seed germination. The 
germination of Themeda triandra seed following exposure to 
smoke, generated by individually burning the leaf material of 27 dif-
ferent species common to the montane grasslands of the Draken-
sberg, is reported. Germination of T. triandra seed was not promo-
ted in response to the smoke of all 27 species tested . 
Rook afkomstig van die brand van 'n mengsel van natuurlike plant-
spesies stimuleer die ontkieming van 'n wye reeks saad. Dit is 
egter nie bekend of rook van individuele plantspesies ewe effektief 
is in die sllmulering van saadontkieming nie. Die ontkieming van 
Themeda triandra-saad na blootstelling aan rook wat ve.rkry is deur 
die verbranding van blaarmaterial van 27 verskillende spesies 
vanaf die graslande van die Drakensberg is ondersoek, Ontkiem~ 
ing van T. triandra~saad is nie deur rook van al 27 spesies gestim-
uleer nie. 
Keywords: Plant~derived smoke, seed germination, smoke 
source, Themeda triandra. 
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Smoke derived from the burning of natural mixtures of plant spe-
cies stimulates the germination of seed from a wide range of 
plant species common to flre~dependent floral communities (de 
Lange & Boucher 1990; Baxter el al. 1993; Brown 1993.). Seeds 
of T lriandra exposed to smoke derived from burning a mixture 
of species do not lose the enhanced effect of such exposure dur-
ing storage. This provides an effective means of pre-treatment for 
seeds which may prove difficult to germinate (Baxter & van Sta-
den 1994). In addition, smoke has been shown to stimulate ger-
mination of soil-stored seed (de Lange & Boucher 1990). Neither 
the mechanism by which smoke acts to stimulate seed germina~ 
lion, nor the active cornponent(s) in plant-derived smoke are 
